Prevention of the cortical reaction in fertilized sea urchin eggs by injection of calcium-chelating ligands.
Eggs from the sea urchin, Lytechinus pictus, were injected with either EGTA or EDTA, and were subsequently fertilized. EGTA prevented cortical vesicle discharge and formation of the fertilization membrane. EDTA had either no effect, or sometimes retarded the elevation of the fertilization membrane, or reduced the percentage of eggs with elevated membranes. Theoretical considerations lead to estimates of the probable effects of EGTA and EDTA on the internally released calcium which triggers the cortical reaction. Whether or not cytoplasmic calcium buffers are considered, it is concluded: (1) that normally several times the threshold calcium concentration for the cortical reaction is released into a subsurface space; (2) that if a rapidly-equilibrating high-affinity buffer is present, it is locally saturated by the calcium released internally; (3) the injected EDTA reduces the subsurface free calcium concentration normally reached to approximately threshold for the cortical reaction, while injected EGTA reduces the calcium concentration to below this threshold; and (4) a rise in the internal ionic calcium concentration is a necessary step in the activation of the cortical reaction at fertilization.